Abstract-In this paper the performance of a cellular mobile radio system with frequency reuse is evaluated, in terms of outage probability. Deterministic path loss, log-normal shadowing and Ricean fading are accounted for, and the use of diversity and power control is considered in order to enhance the system performance. Both hexagonal and lineal cells are considered. Particular attention is given to the sensitivity of the outage probability to the system parameters, especially those related to the propagation model (fading, shadowing and path loss). It is seen that diversity and power control can improve the system behavior. The performance is sensitive to the fading parameter (i.e., the Rice factor) of the intended user, but is relatively independent of that of the interferers; also, a significant dependence is observed on the shadowing parameter, whereas a limited dependence is seen on the outage threshold and on the channel utilization. Finally, the presence of a dual path loss law degrades the performance, and the outage probability increases as the breakpoint distance gets larger.
I. INTRODUCTION
Mobile communications are being given increasing consideration, due to the need for the users to be in touch with any other subscriber in the world while being able to move from a place to another. Therefore, as the mobile telephone service (along with a number of additional communication services, such as facsimile, e-mail, data transmission, remote access to databases, ISDN access, and so on) is being requested by an always increasing number of people, considerable research efforts are being made in order to devise more efficient techniques to manage this kind of networks and to evaluate the corresponding performance. On this track, many papers have appeared, in the recent literature, about performance evaluation of mobile cellular systems.
The task of studying mobile systems is difficult because of the extreme randomness of the operating conditions: for example, taking into account users' mobility and unpredictable channels poses as a challenging problem. Most papers deal with the Rayleigh fading channel model, which assumes the absence of a direct line-of-sight (LOS) path in the propagation: this is a good approximation of the channel behavior in macrocells (i.e., cells whose radius is some kilometers), and has the nice property of being easy to be treated analytically [1; 2; 3; 4] . Some of these papers refer to a more general model, proposed by Suzuki [5] , where Rayleigh fading and log-normal shadowing superimposed are considered [6; 7; 8; 9] . This model, although more complicated than the Rayleigh fading only, can still be studied analytically, with a moderate amount of numerical integrations [1; 10; 11] . A generalization of the Rayleigh model, still implying no LOS paths, is Nakagami fading, considered in [12; 13] .
Even though analytically easier to study, the Rayleigh fading model is not realistic in those instances where a LOS component
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is present. This is the case, for example, of macrocells in open areas, such as rural zones, or of smaller-sized service areas, such as microcells and picocells. Due to the increase of demand, a means of augmenting the spectrum reuse is in fact to reduce the cell size, which can be of the order of some hundreds of meters or even less [14] . In this situations, except for extremely scattered signals (e.g., in very dense urban zones or in indoor environments), the Rayleigh fading model yields pessimistic results, which lead to an inadequate performance evaluation and to underestimating the system capacity.
Therefore, in order to give a more accurate assessment of the performance of such systems, a more general model is to be considered, namely Ricean fading [1; 15; 16; 17] , in which the presence of the LOS component is accounted for. Moreover, Ricean fading admits Rayleigh fading and the absence of fading as special cases (with or without shadowing).
The Ricean model has been considered in some recent papers: in [16] a Ricean distribution for the intended user's fading is adopted, whereas the interferers are Rayleigh and no shadowing is considered; approximate analytical approaches are given in [15] (with shadowing) and [18; 19] (no shadowing). Also, in [15] a dual path loss model is considered, which is more appropriate in a microcell environment, in the presence of shortrange propagation [20] .
All these papers, in order to proceed analytically, do not take into account two important means of enhancing the performance, namely power control, which tries to make the performance independent of the user's location, and diversity reception, which tries to reduce the effect of fading. This more general context has been studied via computer simulation by Stüber et al. [21; 22] , with reference to Rayleigh fading and shadowing.
In this paper, we make the following contributions. First, we evaluate the performance of the system in the presence of Ricean fading, log-normal shadowing and deterministic path loss, and with power control and diversity, which are shown to improve the performance. Secondly, we are interested in studying how the performance depends on the propagation parameters. In particular, following [15; 16] , we consider the case in which intended user and interferers undergo different impairments. We will see that the system performance shows little dependence on the fading model adopted for the interferers. The dependence of the performance on a number of other parameters is studied as well. Hexagonal and lineal cells are considered. In fact, both are relevant in the study of Ricean fading, which can be found in macrocells in rural zones, where hexagonal cells are typically used, and in microcells and picocells in urban areas, where sometimes lineal cells are used instead [23] .
Two performance measures will be considered here, namely cell-average outage probability and worst-case (i.e., measured at the cell border) outage probability: the former is expected to be representative of the performance of high-mobility users, whereas the latter is more appropriate where mobility is limited. In this view, worst-case outage probability will greatly benefit by the use of power control, whereas the average outage probability will not.
The paper is organized as follows: in Section 2 a description of the system features is given, and in Section 3 the performance analysis is presented. Simulation results are described and discussed in Section 4, along with their dependence on some relevant system parameters.
II. SYSTEM MODEL

A. System Topology
Our reference system is a cellular topology with frequency reuse, as commonly adopted in mobile communications networks. We will consider two different system topologies, in which the service area is divided into cells, with base stations located at the center of the cells, and evenly spaced. In the former model, we assume a uniform hexagonal cell layout [24] , whereas in the latter we consider lineal cells [23] . The total number of channels is subdivided into C sets, and each cell is assigned a set, so that the separation between cochannel cells guarantees low interference. C is sometimes called cluster size, and the minimum distance between two co-channel base stations is called reuse distance, R u , and is equal to R u = p
3C
for hexagonal cell layouts, and to R u = 2C for lineal cells. All distances are normalized to the cell radius (i.e., the distance from the base station to a vertex of the cell). As an example, Fig. 1 reports a hexagonal layout with C = 7 and a lineal layout with C = 3. Cells are labeled with the number of the channel subset they are assigned. For example, shaded cells all use the same channels, i.e., those belonging to subset #1. The service area is therefore covered by a regular grid of base stations, which communicate to each other via a separate fixed network. Here we will focus on the radio access aspects, i.e., on the communication between a mobile and the base station connected to it. Users are assumed to be uniformly distributed within the cells.
In the following, we will consider the interference produced by the closest cochannel interferers. In a hexagonal topology, this corresponds to taking into account only the first tier of cochannel cells. It has been observed in several papers that this approximation is legitimate, since in fact interference from the second tier of cells turns out to be negligible [15; 22] . In lineal cells, we will consider the first two tiers: due to the presence of fewer interferers and to a smaller reuse distance, the second tier cannot be neglected.
B. Propagation Model
The propagation model we adopt takes into account multiple random effects due to unpredictable changes in the radio channel. The wide-area mean of the received power from a given user is adequately described by a deterministic dependence of the received power on the distance between transmitter and receiver, r: the average received power is proportional to a function g(r), which depends on the environment under consideration. For example, in macrocells, g(r) is given by g 1 (r) = A 1 r ? , where A 1 is a constant depending on the gain and heigth of the antennas and on the carrier frequency, and is the propagation path loss exponent, usually taken equal to 4 [25] . On the other hand, in microcells, due to the small distances involved, a more appropriate expression is [15; 20] g 2 (r) = A 2 r ? 1 Note that, in an environment with significant interference, such as the one we are considering here, noise can be neglected: in this situation, since we are considering power ratios between intended user and interferers, the actual value of the constant A 1 (or A 2 ) is irrelevant, and will therefore be neglected. In this case, if 1 + 2 = , the path loss law g 2 (r), if normalized conveniently, admits g 1 (r) as a special case for r b ! 0. Therefore, in the following, we will always refer to g 2 (r): g 1 (r) will be conventionally indicated by the condition r b = 0.
Also, terrain irregularities give rise to another source of attenuation, shadowing, which is Gaussian when expressed in dB: this is taken into account by means of a multiplicative log-normal random variable, expressed as 10 =10 , where is the log-normal attenuation expressed in dB, and is normally distributed with zero mean and variance 2 : , the shadowing parameter, is often referred to as shadowing spread [1] , and is expressed in dB as well.
The above two phenomena are fairly constant over distances of the order of some wavelengths, and therefore they are slowly varying even in the presence of mobile transceivers. On the other hand, there is another source of randomness in the received signal, called fading, which varies very fast (over fractions of a wavelength). Also, due to the relatively narrow signal bandwidth, the fading phenomenon is non-selective in frequency, so that the entire channel fades flat at the same time. As a result, the received signal envelope is proportional to a fading random variable of unit power, , so that the fading effect on received power is described by 2 . As to the distribution of , some comments need to be made. In most of the literature, Rayleigh fading is considered, i.e., is a Rayleigh r.v., corresponding to the physical situation in which the received signal is composed only of scattered paths, and no line-of-sight (LOS) component is present. In macrocells this is often the case; also, Rayleigh fading is easy to study, since it lends itself to a tractable analysis. When the cell size is reduced, or in the presence of flat environments without large obstacles, it is clear that Rayleigh fading is a far too pessimistic assumption: the LOS component plays a basic role in assuring a much better performance than in the previous case. It seems, therefore, that it should be taken into account, if a realistic analysis is to be performed. This is done by means of a Ricean model, in which is a Rice r.v. with unit power and probability density function (pdf) [15] f ( ) = (1 + K)e ?K e ? 1+K 2
where I 0 ( ) is the modified Bessel function of the first kind and zeroth order, and K is a parameter, called Rice factor, defined as the ratio between the power associated to the LOS component and the power associated to the scattered component. Incidentally, we note that Rayleigh fading is a special case of Ricean fading when K = 0. Also, the complete absence of fading is obtained as K ! 1. Therefore, in what follows, we will consider Ricean fading, thereby including the Rayleigh fading and no-fading cases as well. As a result of the above discussion, the instantaneous power at the receiver, associated to the i-th user, will be expressed as P i = 2 i 10 i=10 g(r i )P Ti ; (3) where the transmitted power, P Ti , may be different from user to user, due to power control. The parameters of the attenuation function, g(r), will be considered constant and equal for all users in the system.
C. Outage Model
The radio interface in mobile communications is essentially a multiple access scheme. In fact, it tries to make it possible for many users to access a common medium, the radio spectrum. In general, at the receiver both an intended signal and a number of interfering signals are present, and they must all be taken into account when evaluating the performance.
The performance depends in general on the statistics of the interference, which is typically not known, or too difficult to evaluate. In some instances, such as in CDMA, a Gaussian approximation is acceptable. Usually, in evaluating the performance in this kind of systems, an outage approach is taken, which considers just the interference power, thereby implicitly referring to some sort of a Gaussian approximation. On the other hand, an outage approach [1; 10] , which considers just the Signal-to-Interference Ratio (SIR) as a measure of the goodness of the communications, is very powerful, since this method, once the outage condition has been defined, can be applied regardless of the actual modulation/coding scheme.
The outage probability is therefore defined as the probability that the SIR falls below a given threshold, b. In formula,
where the S i 's are the received powers from the transmitters.
The subscript "0" will refer to the intended signal, whereas the subscript i = 1; : : :; N will indicate the interferers. In (4), as discussed in the above, and as usually done in the literature when dealing with systems with significant interference, thermal noise has been neglected.
D. Power Control
Of particular interest is power control, which consists in assigning different transmitted power levels to different users, according to the attenuations suffered by them. This solution has two major goals: avoiding transmission of unneeded large power by users who are not severely attenuated (interference reduction) and allowing recovery of users who are disadvantaged (fairness). For example, far users will transmit more power than close-in users. This idea has proved crucial in systems like CDMA, and can provide a considerable gain in performance even in systems like TDMA.
It should be noted that the effect of power control is to somewhat "equalize" the performance over the cell, so that it is almost independent of the location. In this case, if power control is used, far users will experience better performance, whereas the performance of close-in users will be degraded. In this sense, the use of power control is not necessarily convenient. For example, if the performance parameter is the average of the outage probability over the cell (appropriate in a high-mobility environment), the performance in the presence of power control may be slightly worse than in its absence (i.e., the contribution of the area where the performance is degraded overweighs that of the area where it is improved).
On the other hand, if a worst-case approach is taken (appropriate in a low-mobility environment), power control is certainly to be used, since it greatly improves the performance of the most disadvantaged user. In this case average and worst-case outage probabilities are practically the same, and are minimized by a power control strategy which makes the outage the same everywhere.
There are different types of power control, driven by the distance, by the average received power or by the average SIR [21] . Here, we consider a power control scheme which compensates for the long-term attenuation, i.e., for the path loss law, g(r), and for shadowing. Note, in fact, that due to the time variability of fading this cannot be easily tracked, so that no compensation is attempted. This strategy results in an average received power which is independent of the user's location. It can be shown that, if the performance is measured in terms of worst-case outage, it is optimized by a constant received power strategy.
The power compensation is performed based on some measurements and estimates of the channel attenuation, and thus it may not be perfect. The analysis in the presence of power control gives therefore an upper bound for the actual performance, unless the effect of power control error (PCE) is taken into account. Here, we consider a commonly used model, which assumes that PCE is a log-normal random variable, 10 e=10 , where e is Gaussian with zero mean and variance e [26] .
E. Diversity
We conclude this section with a brief description of a means of combatting fading, namely diversity. It consists in placing two (or more) distinct antennas at a distance of the order of a wavelength: as a result, the fading values at the two antennas will be statistically independent [1] . Based on some criterion, the receiver is able to choose one of the two antennas. For example, in maximum selection, the receiver will choose the antenna with the stronger signal, whereas in ideal selection the receiver will choose the antenna which provides the larger SIR. Note that this latter possibility is a best-case; on the other hand, the former requires two antennas, but only a single receiver, i.e., the choice can be made before demodulation, and the device is simpler and cheaper. All the results presented below will refer to maximum selection. Note, however, that in the environment under study the two selection strategies yield almost the same results. There are other ways of combining the signals received by the antennas: in particular, better performance can be obtained if some form of signal processing is used. Here, we do not address the receiver design, and therefore we limit ourselves to the above maximum selection model. It can be seen as a very cheap implementation, and is of course a lower bound to the performance achievable with more complex receivers.
III. PERFORMANCE EVALUATION
In this section, we give expressions for the signal powers, S i , at the receiver. Since we are interested in power ratios, all unnecessary constants will be neglected.
When no power control is used, P Ti P T for all users, and
for both the intended user and the interferers: what is different, of course, is the distribution of the r i 's, i.e., the distance between the i-th transmitter and the intended receiver. Note, in fact, that for the intended user r 0 1, whereas the distributions of the r i 's, i 1, depend on the reuse distance.
On the other hand, with perfect power control we obtain
since the power control mechanism compensates for the intended user's long-term attenuation, whereas for the interferers we have S i = 2 i 10 i=10 g(r i )10 ? 0i=10 (g(r 0i )) ?1 ;
where 10 0i=10 g(r 0i ) is the long-term attenuation suffered by the i-th interferer on the path towards its own base station, which is being compensated for.
If PCE is considered, another multiplicative log-normal factor is to be introduced. In particular, (6) and (7) become S 0 = 2 0 10 e0=10 (8) S i = 2 i 10 i=10 g(r i )e ? 0i =10 (g(r 0i )) ?1 10 ei=10 : (9) The above expressions hold for both directions of communications, provided that r i is appropriately chosen. In particular, for the mobile-to-base link r i is the distance from the i-th user to the intended base station, whereas for the base-to-mobile link r i is the distance from the intended user to the i-th base station.
To account for the presence of diversity, consider the following: as discussed in the previous section, the above expressions hold for each antenna, where the long-term attenuations are assumed the same at all antennas (i.e., there is perfect correlation), whereas the fading values are assumed to be independent at each antenna [1; 25] . For example, for double diversity with ideal selection strategy and no power control, the outage probability can be written as 
and analogous expressions can be found in the other cases. In (10), the i 's are independent binary random variables: i = 1 if an interferer is present in cell i, and 0 otherwise. The probability that a channel is occupied is = P i = 1], which will be assumed independent of i: = 1 is a worst-case, whereas < 1 is more realistic, since the value of must be chosen so that some blocking probability constraints are satisfied (see [15] ). Eq. (10) : (11) A higher order of diversity yields better performance; however, it must be noted that this can be achieved only at the base station, where there is enough room to guarantee the required antenna separation. At the mobile, due to both small size and complexity of the equipment, this solution is not practical. Based on the above equations, the outage probability can be computed. However, due to the general assumptions we have made (and in particular Ricean fading and the presence of power control), the analytical developments in this computation are prohibitively difficult, and would lead to multiple integrals which are impractical even for a numerical solution. On the other hand, the special case of Rayleigh fading (even in the presence of shadowing) lends itself to analysis and can be solved almost in closed form [1; 10] . Approximate approaches for the case of Ricean fading (with or without shadowing) are also available [15; 18] , which somewhat overcome the difficulties originating from the Ricean pdf. However, if power control and diversity are to be included, a Monte Carlo simulation approach seems to be more suitable, since it can take into account easily all these features. Moreover, due to the relatively high outage probabilities of interest (10 ?3 10 ?1 ), this approach is feasible in reasonable computer time while guaranteeing a very good accuracy. Therefore, in order not to be forced to make simplifying assumptions or unrealistic approximations, we obtained numerical results via Monte Carlo simulation, which involves repeating a large number of times and in an independent manner the generation of the r.v.'s r i 's, i 's, i 's and i 's, and the check of the appropriate outage condition.
IV. NUMERICAL RESULTS
Based on the above expressions, the outage probability has been evaluated in a number of situations of interest. In all our computations, the interferers are assumed to be uniformly distributed within their cells, and are extracted independently at each simulation step. In all the results here presented, except for Fig. 7 , the diversity order considered is L = 2.
In Figs. 2 and 3 , the outage probability, , is plotted vs. the reuse distance, R u , for some values of the system parameters.
Also, more results are given in Table 1 The performance is given with and without power control and diversity, and for the case without power control both worst-case (i.e., at the cell boundary) and cell-average outage are considered. (As already observed, in the presence of power control average and worst-case are the same.) The performance is of course improved if a larger reuse distance is chosen. In particular, it seems that C = 7 (R u = p 21), often considered as a reference for hexagonal layouts, cannot guarantee adequate performance, and higher values should be chosen. It must be noted, however, that this improvement in performance is paid with a decreased spectrum efficiency, since the cluster size increases proportionally to R 2 u [8] .
It can be seen that power control yields slightly worse average performance, whereas it can considerably improve worst-case performance (the outage is reduced by 3-5 times). It can be seen that the curves with and without power control are almost parallel, for a given K and without diversity. Curves with diversity are also parallel, but the slope is larger, and the performance improves faster as R u increases. Finally, the larger K, the larger the slope of the curves. This behavior is observed for both average and worst-case performance. Also, note that hexagonal and lineal systems show almost identical behavior, with the difference that similar values of are found in lineal cells with a smaller reuse distance, since the interference conditions are more favorable.
All curves refer to the reverse (i.e., mobile-to-base) link. It can be seen that the forward link performance is just slightly worse, for R u not too small. The qualitative behavior of the corresponding curves is the same as for the reverse link, and therefore we will limit the presentation of results to the latter. The difference between forward link and reverse link is about 5% for hexagonal cells with C = 7, and much smaller for C = 19.
On the other hand, due to closer interfering cells, it is larger in lineal layouts, where it can be as large as 20% for C = 2. Fig. 4 shows similar results from a different perspective, with plotted vs. the Rice factor, K, for two values of . As shown by the figure, the performance vs. K exhibits a sort of "transition" from a worst-case value (K = 0, i.e., Rayleigh fading) to a best-case value (K = 1, i.e., no fading): this transition takes place roughly in the range of K between 1 and 10, which is therefore the range where the performance are most sensitive to its value. Note that these values of K are those found in practice [1] . From Fig. 4 , it can be deduced that plays no relevant role in determining the shape of the transition from the worst to the best case. Also, this transition is more evident for small values of : for example, it is about 2 orders of magnitude in the curve for no diversity and = 4 dB. Diversity tends to equalize this dependence, but not completely.
Also, the improvement due to diversity is larger for smaller K and, fixed K, for smaller values of . From the figure, it is also clear that, although power control slightly degrades the average performance, the worst-case outage probability is considerably reduced: therefore, we can conclude that power control should be used, if the latter is the major concern.
Tabs. 2 to 5 give the results of an extensive sensitivity analysis. The reference situation (corresponding to the rows in boldface in Tab. The outage probability is very sensitive to (Table 2) , as already seen from Fig. 4 , whereas it is not very sensitive to b: for a 2 dB increase of b, is increased by less than 50% in K = 0 and is about doubled in K = 1 (see Table 3 ). Note that investigations of this sort are relevant in digital systems, where it might be advantageous to employ some coding scheme, with the effect of lowering the threshold, b, and therefore reducing the outage. Of course, the better performance is traded with the need for a larger bandwidth, unless band-efficient codes (such as Trellis Code Modulation) are used. The dependence of on the channel occupancy probability, , is weak: for example, we found that halving the channel utilization (i.e., the spectrum efficiency) roughly halves . Table 4 shows that is very sensitive to the breakpoint distance, r b : the performance rapidly degrades as r b is increased, since the propagation law is almost the same as before for far users (i.e., the interferers), whereas it is unfavorable for close-in users (see Appendix A). Note that this has an impact when reducing the cell size. Also, from results not presented here, we observed that, for large r b (i.e., for very small cells), the decrease of as R u is increased is very slow. This may lead to a poor spectral efficiency, if R u is to be chosen as to guarantee adequate performance. Finally, Table 5 shows how depends on the PCE parameter, e . With perfect power control, for sufficiently high K the power control is better even on the average, whereas for small K it may be worse, in the absence of diversity. On the other hand, for e = 2 dB, power control always yields worse average performance. Of course, in the worst case, the performance with power control is always significantly better than in its absence, even in the presence of PCE. In Figs. 5 and 6, the sensitivity of the performance to different fading models for intended user and interferers is investigated:
in Fig. 5 , is plotted vs. K i , the Rice factor of the interferers, for fixed K d , the Rice factor of the intended user. The curves show that there is very little dependence on K i (within 10%), which of course is even smaller with diversity. Fig. 6 presents vs. K d with fixed K i . In this case we obtain curves similar to those in Fig. 4 , only slightly worse for small K d and better for large K d : as a result, the sensitivity to K d turns out to be much larger than in the previous case. We can conclude that fading is important when considering the intended user, whereas it has little effect when on the interference. This is due to the invariance of the interference mean value, as noted in [9; 18; 19] . Diversity, however, partially overcomes this problem.
Finally, Fig. 7 illustrates the investigation of the effect of the diversity order on the outage probability: curves are drawn for diversity order from L = 1 (i.e., no diversity) to L = 5. It can be seen that the performance is increased as L increases, as expected. However, note that most of the improvement is achieved by passing from L = 1 to L = 2 or L = 3, so that the complexity of a higher diversity order does not seem to be justified by a significant gain in performance.
V. CONCLUSIONS
In this paper, a detailed investigation of the performance in a mobile radio system has been presented, taking into account the presence of Ricean fading, log-normal shadowing and determin-istic dual path loss, and the possible use of diversity reception and power control, for both hexagonal and lineal cell layouts. Particular attention has been given to the propagation parameters, and to how they affect the overall performance, in terms of outage probability. Diversity and power control have been shown to considerably improve the performance, although the use of power control is not useful (and therefore not appropriate) in high-mobility environments, where the average outage is a more relevant performance measure than the worst-case.
As to the sensitivity to the propagation parameters, we can draw the following conclusions: Ricean fading yields superior performance with respect to Rayleigh fading, although the sensitivity to the Rice factor of the interferers, K i , is very small; the performance is very sensitive to the shadowing parameter; the presence of a breakpoint in the path loss law yields a higher outage. Therefore, communications in a microcell environment can take advantage from a more favorable propagation environment (Ricean fading and relatively small shadowing), but may be impaired by a dual path loss law, which significantly degrades the performance. A weaker dependence has been observed on the outage threshold, b, and on the channel utilization, .
Future developments will involve a deeper investigation of the different characteristics of intended user's and interferers' propagation, and the development of a statistical model for some system parameters, such as K (as suggested in [15] ) and .
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I. A. DEPENDENCE OF ON THE BREAKPOINT DISTANCE
We investigate how the performance of the system depends on the path loss law. In particular, with reference to g 2 (r) as defined in (1), we want to study the dependence on the parameter r b .
The instantaneous Signal-to-Interference ratio, in the absence of power control, can be written as
; (12) (15) This means that f(r b ) as a function of r b is always decreasing for r 0 < r i (which is always true in the cellular system under study). Therefore, a larger r b , with everything else kept constant, involves larger long-term gains for the interference terms (which are proportional to (f (r b )) ? 2 ) in the denominator of (12) , meaning that the performance is worse. ; (16) and the above analysis still applies, since it is r 0i < r i in this case as well. Figures   Fig. 1 . Example of cellular system topology: hexagonal cells with C = 7 (a); lineal cells with C = 3 (b). Tables   Table 1. Outage probability, , vs. the Rice factor, K, with and without power control and double diversity; rb = 0:67, = 6 dB, b = 10 dB, e = 2 dB, = 1; hexagonal cells, with C = 7, 12 and 19; lineal cells, with C = 2 and 3. Table 2 . Outage probability, , vs. the Rice factor, K, with and without power control and double diversity; rb = 0:67, = 4 and 8 dB, b = 10 dB, e = 2 dB, = 1, C = 19, hexagonal cells. Table 3 . Outage probability, , vs. the Rice factor, K, with and without power control and double diversity; rb = 0:67, = 6 dB, b = 6 and 8 dB, e = 2 dB, = 1, C = 19, hexagonal cells. Table 4 . Outage probability, , vs. the Rice factor, K, with and without power control and double diversity; rb = 0, 1 and 10, = 6 dB, b = 10 dB, e = 2 dB, = 1, C = 19, hexagonal cells. Table 5 . Outage probability, , vs. the Rice factor, K, with and without power control and double diversity; rb = 0:67, = 6 dB, b = 10 dB, e = 0, 1 and 3 dB, = 1, C = 19, hexagonal cells.
